Combined functional profiling of dermatitis and psoriasis
datasets using GO Biological Process

465 significant modules

LOR indicates Log Odds Ratio of the coefficient or the interaction

p indicates FDR adjusted p-value

LOR t d LOR t p LOR In- ptd ptp p Inter pattern name
ter

G0:0022403 -0.13 0.36 0.11 0.11 0.00 0.01 qli cell cycle phase

GO:0000279 -0.06 0.37 0.12 0.55 0.00 0.03 qli M phase

GO0:0051301 -0.10 0.25 0.15 0.36 0.00 0.00 qli cell division

G0O:0000087 -0.11 0.40 0.12 0.32 0.00 0.05 qli M phase of mitotic cell cycle

G0:0048015 0.08 0.07 0.16 0.72 0.68 0.05 b13 phosphoinositide-mediated signaling

G0O:0000302 0.24 -0.06 0.29 0.59 0.85 0.00 b13 response to reactive oxygen species

GO0:0032945 0.43 0.33 -0.79 0.26 0.39 0.00 b24 negative regulation of mononuclear cell pro-
liferation

GO:0050672 0.43 0.33 -0.79 0.26 0.39 0.00 b24 negative regulation of lymphocyte prolifera-
tion

G0:0048589 -0.19 -0.06 -0.59 0.53 0.91 0.04 b24 developmental growth

GO0:0007028 0.21 -0.11 -0.75 0.47 0.83 0.00 b24 cytoplasm organization and biogenesis

GO:0007043 0.07 -0.50 -0.91 0.86 0.22 0.00 b24 cell-cell junction assembly

GO:0045216 0.12 -0.26 -0.86 0.75 0.59 0.00 b24 cell-cell junction assembly and maintenance

GO:0009607 0.35 0.19 0.05 0.00 0.02 0.69 qlf response to biotic stimulus

GO:0051704 0.31 0.16 0.05 0.00 0.03 0.68 qlf multi-organism process

G0O:0045893 -0.23 0.24 -0.05 0.00 0.00 0.78 q2f positive regulation of transcription, DNA-
dependent

G0:0045935 -0.19 0.23 -0.05 0.01 0.00 0.72 q2f positive regulation of nucleobase, nucleoside,
nucleotide and nucleic acid metabolic pro-
cess

G0:0045941 -0.22 0.23 -0.05 0.00 0.00 0.78 q2f positive regulation of transcription

GO:0051254 -0.23 0.24 -0.05 0.00 0.00 0.78 q2f positive regulation of RNA metabolic pro-
cess

GO0:0016481 -0.36 0.18 0.05 0.00 0.02 0.61 q2f negative regulation of transcription

GO0:0045892 -0.31 0.21 0.01 0.00 0.02 0.99 q2f negative regulation of transcription, DNA-
dependent

G0:0045934 -0.36 0.19 0.04 0.00 0.01 0.75 q2f negative regulation of nucleobase, nucleo-
side, nucleotide and nucleic acid metabolic
process

GO:0051253 -0.33 0.22 0.00 0.00 0.01 0.99 q2f negative regulation of RNA metabolic pro-
cess

GO:0009719 -0.20 0.30 0.04 0.00 0.00 0.73 q2f response to endogenous stimulus

G0O:0006281 -0.23 0.19 -0.01 0.01 0.03 0.99 q2f DNA repair

GO:0006974 -0.22 0.29 0.05 0.00 0.00 0.68 q2f response to DNA damage stimulus

GO:0006512 -0.42 0.16 -0.01 0.00 0.03 0.95 q2f

GO0:0016567 -0.41 0.36 -0.04 0.00 0.01 0.93 q2f protein ubiquitination

G0:0032446 -0.38 0.29 -0.03 0.00 0.05 0.94 q2f protein modification by small protein conju-
gation

GO0:0016125 -0.34 0.31 -0.05 0.02 0.03 0.87 q2f sterol metabolic process

GO:0006913 -0.28 0.43 -0.07 0.00 0.00 0.71 q2f nucleocytoplasmic transport

GO0:0051169 -0.28 0.43 -0.07 0.00 0.00 0.71 q2f nuclear transport

GO:0006605 -0.23 0.35 -0.01 0.01 0.00 0.97 q2f protein targeting

GO:0006606 -0.27 0.39 -0.03 0.05 0.00 0.94 q2f protein import into nucleus

GO:0006886 -0.18 0.27 0.00 0.00 0.00 0.99 q2f intracellular protein transport

G0:0043285 -0.18 0.18 0.02 0.02 0.03 0.93 q2f biopolymer catabolic process

GO:0008544 -0.29 0.40 0.12 0.01 0.00 0.13 q2f epidermis development

GO0:0030163 -0.23 0.20 0.02 0.01 0.04 0.94 q2f protein catabolic process

GO0:0016071 -0.32 0.27 -0.09 0.00 0.00 0.48 q2f mRNA metabolic process

G0O:0008380 -0.37 0.34 -0.11 0.00 0.00 0.47 q2f RNA splicing

GO:0006397 -0.34 0.32 -0.11 0.00 0.00 0.39 q2f mRNA processing

G0O:0006403 -0.34 0.35 -0.06 0.03 0.02 0.85 q2f RNA localization

GO:0015931 -0.39 0.40 -0.04 0.01 0.00 0.93 q2f nucleobase, nucleoside, nucleotide and nu-
cleic acid transport

GO:0050657 -0.36 0.38 -0.05 0.02 0.01 0.90 q2f nucleic acid transport

GO0:0051236 -0.36 0.38 -0.05 0.02 0.01 0.90 q2f establishment of RNA localization

GO0O:0050658 -0.36 0.38 -0.05 0.02 0.01 0.90 q2f RNA transport

GO0:0051028 -0.39 0.34 -0.04 0.02 0.04 0.94 q2f mRNA transport

G0:0022613 -0.31 0.39 0.00 0.00 0.00 0.99 q2f ribonucleoprotein complex biogenesis and as-
sembly

GO0:0006413 -0.50 0.39 0.05 0.00 0.00 0.81 q2f translational initiation

G0:0022618 -0.48 0.40 -0.02 0.00 0.00 0.95 q2f ribonucleoprotein complex assembly

GO:0000082 -0.51 0.47 0.07 0.02 0.02 0.82 q2f G1/S transition of mitotic cell cycle

GO0:0006888 -0.46 0.41 0.03 0.00 0.00 0.92 q2f ER to Golgi vesicle-mediated transport

GO0:0040029 -0.44 0.39 0.01 0.01 0.02 0.99 q2f regulation of gene expression, epigenetic

GO:0000075 -0.40 0.63 0.01 0.00 0.00 0.98 q2f cell cycle checkpoint

GO:0007093 -0.43 0.57 0.05 0.02 0.00 0.87 q2f mitotic cell cycle checkpoint

G0O:0006470 -0.24 0.25 -0.10 0.03 0.03 0.65 q2f protein amino acid dephosphorylation

GO:0007567 -0.80 0.64 0.04 0.01 0.02 0.95 q2f parturition

GO:0044257 -0.39 0.30 0.05 0.00 0.00 0.80 q2f cellular protein catabolic process

GO:0006511 -0.40 0.29 0.05 0.00 0.00 0.80 q2f ubiquitin-dependent protein catabolic pro-
cess

GO0:0019941 -0.39 0.30 0.05 0.00 0.00 0.78 q2f modification-dependent protein catabolic
process

G0:0043632 -0.39 0.30 0.05 0.00 0.00 0.78 q2f modification-dependent macromolecule

catabolic process
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regulation of epidermis development
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spliceosome assembly

mRNA splice site selection

transcription from RNA polymerase III pro-
moter

branched chain family amino acid metabolic
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sterol biosynthetic process
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spermatid differentiation

gas transport

oxygen transport

response to ionizing radiation

peroxisome organization and biogenesis
ovulation from ovarian follicle

ovulation

translational elongation

purine nucleotide metabolic process

purine base metabolic process
ribonucleotide metabolic process

positive regulation of transcription from
RNA polymerase II promoter

amino acid metabolic process

regulation of cellular protein metabolic pro-
cess

positive regulation of cellular protein
metabolic process

regulation of protein metabolic process
positive regulation of protein metabolic pro-
cess

regulation of biosynthetic process
regulation of cellular biosynthetic process
cell activation

leukocyte activation

lymphocyte activation

regulation of antigen receptor-mediated sig-
naling pathway

regulation of T cell receptor signaling path-
way

positive regulation of developmental process
positive regulation of programmed cell death
regulation of translation

T cell proliferation

cytokine production
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cytokine metabolic process

positive regulation of apoptosis

protein kinase cascade

regulation of DNA metabolic process
positive regulation of DNA binding
regulation of transcription factor activity
positive regulation of transcription factor ac-
tivity

positive regulation of binding

regulation of DNA binding

I-kappaB kinase/NF-kappaB cascade
regulation of DNA repair

positive regulation of NF-kappaB transcrip-
tion factor activity

myeloid cell differentiation

erythrocyte differentiation

erythrocyte homeostasis

hemopoietic or lymphoid organ development
homeostasis of number of cells

negative regulation of programmed cell
death

tyrosine phosphorylation of STAT protein
negative regulation of apoptosis
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nuclear import

macromolecule catabolic process

molting cycle process

molting cycle

hair cycle
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apoptotic program

hair cycle process

hair follicle development

anti-apoptosis

intracellular protein transport across a mem-
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response to virus

RNA export from nucleus
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induction of programmed cell death
interphase

interphase of mitotic cell cycle

induction of apoptosis

ribosome biogenesis
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DNA replication

DNA integrity checkpoint

DNA damage response, signal transduction
DNA damage checkpoint

response to radiation

meiosis

meiotic cell cycle

M phase of meiotic cell cycle

protein tetramerization

DNA-dependent DNA replication
membrane lipid catabolic process
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microtubule cytoskeleton organization and
biogenesis

microtubule-based process

regulation of protein polymerization
regulation of mitotic cell cycle

mitosis

regulation of mitosis
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0.13
-0.11
-0.11

-0.07
-0.20
-0.35
0.01

0.04

-0.26
-0.11
-0.33
0.04

-0.56
-0.56
-0.15
-0.07

0.01

-0.15
-0.36
-0.22
0.01
-0.10
-0.10
-0.14
-0.10
0.03
0.02
0.02
-0.02
-0.10
0.03
-0.04
-0.01
-0.01
0.03
0.01
-0.01
0.00
-0.02
0.02
-0.05
0.02
-0.03
-0.11
-0.11
-0.18
-0.30
-0.29
-0.04
-0.04
0.08
0.01
0.01
0.08
0.08
-0.01
0.06
-0.15
-0.14
0.01
-0.06
-0.06
-0.07

-0.07
0.10

-0.25
-0.06
-0.14
-0.05
-0.10
-0.05
-0.24
0.08

0.06

-0.05
-0.34
-0.28
-0.28
-0.46
-0.46
-0.27
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0.25
0.52
0.52
0.99
0.99
0.93

0.03
0.05
0.04
0.04
0.04
0.04
0.04
0.02
0.00
0.03
0.05
0.05
0.05
0.05
0.03

0.01
0.01
0.04
0.05
0.00

0.01
0.01
0.05
0.05
0.01
0.00
0.05
0.01

0.04
0.03
0.04
0.03
0.01
0.00
0.01
0.00
0.05
0.00
0.00
0.00
0.03

0.01

0.03
0.04
0.04
0.04
0.01
0.01
0.00
0.04
0.02
0.00
0.00
0.05
0.01
0.04
0.05
0.05
0.05
0.03
0.01
0.05
0.00
0.03
0.02
0.01
0.01
0.05
0.04
0.04
0.00
0.03
0.03
0.01
0.01
0.00
0.02
0.02
0.00
0.00
0.00
0.04
0.00
0.00
0.01
0.00
0.00
0.01

0.01
0.04
0.01
0.05
0.00
0.04
0.01
0.04
0.01
0.02
0.02

0.05
0.02
0.02
0.02
0.00
0.00
0.03

0.82
0.82
0.80
0.80
0.81
0.81
0.48
0.48
0.56
0.82
0.82
0.82
0.82
0.90
0.60

0.89
0.61
0.67
0.75
0.60

0.94
0.85
0.99
0.99
0.51
0.61
0.91
0.88

0.94
0.79
0.60
0.99
0.93
0.77
0.81
0.54
0.95
0.39
0.39
0.80
0.93

0.99

0.87
0.71
0.78
0.99
0.67
0.67
0.24
0.85
0.90
0.90
0.93
0.96
0.82
0.87
0.93
0.99
0.99
0.93
0.99
0.99
0.99
0.97
0.95
0.81
0.94
0.94
0.90
0.90
0.13
0.51
0.53
0.95
0.95
0.90
0.99
0.99
0.90
0.90
0.97
0.78
0.77
0.78
0.98
0.81
0.81
0.93

0.93
0.63
0.68
0.94
0.90
0.95
0.93
0.95
0.71
0.89
0.90

0.96
0.67
0.78
0.78
0.46
0.46
0.75

water-soluble vitamin metabolic process
nicotinamide metabolic process
leukotriene metabolic process

alkene metabolic process

alkene biosynthetic process

leukotriene biosynthetic process

ATP metabolic process

cellular macromolecule catabolic process
positive regulation of mitosis

cell killing

leukocyte mediated cytotoxicity

natural killer cell mediated immunity
natural killer cell mediated cytotoxicity
ER-nuclear signaling pathway

positive regulation of myeloid cell differenti-
ation

regulation of actin filament polymerization
hydrogen transport

proton transport

regulation of DNA replication

positive regulation of erythrocyte differenti-
ation

DNA replication initiation

T cell mediated immunity

vesicle localization

establishment of vesicle localization
epidermis morphogenesis

response to UV

organelle fusion

negative regulation of survival gene product
expression

mitochondrial fusion

NADP metabolic process

positive regulation of cytokine production
G2/M transition of mitotic cell cycle
chromosome segregation

hair follicle morphogenesis
double-strand break repair

endosome organization and biogenesis
spindle organization and biogenesis
interleukin-6 production

interleukin-6 biosynthetic process
regulation of Notch signaling pathway
DNA damage response, signal transduction
by p53 class mediator

endoplasmic reticulum unfolded protein re-
sponse

glycosphingolipid catabolic process

zinc ion transport

microtubule nucleation

skeletal development

muscle system process

muscle contraction

transmission of nerve impulse

smooth muscle contraction

central nervous system development
neurogenesis

generation of neurons

brain development

forebrain development

negative regulation of cell proliferation
developmental maturation

cell part morphogenesis

cell projection organization and biogenesis
neurite development

neuron development

cell projection morphogenesis

muscle development

striated muscle development

regulation of cell size

growth

cell growth

skeletal muscle development
polysaccharide biosynthetic process
cellular polysaccharide biosynthetic process
synaptic transmission

fertilization

single fertilization

skeletal muscle fiber development
muscle fiber development

myofibril assembly

myoblast differentiation

striated muscle cell differentiation
muscle cell development

striated muscle cell development
regulation of growth

tube development

aminoglycan metabolic process
glycosaminoglycan metabolic process
regulation of cell growth

circulatory system process

blood circulation

activation of plasma proteins during acute
inflammatory response

complement activation

amino acid derivative metabolic process
phenol metabolic process

vascular process in circulatory system
regulation of vasoconstriction

regulation of tube size

vasoconstriction

regulation of blood vessel size
catecholamine metabolic process
regulation of lipid metabolic process
regulation of Wnt receptor signaling path-
way

dendrite development

terpenoid metabolic process

diterpenoid metabolic process

retinoid metabolic process

porphyrin metabolic process
tetrapyrrole metabolic process
porphyrin biosynthetic process



t.psoriasis

t.psoriasis

GO:0033014 -0.06 -0.71 -0.27

GO:0042168 0.08 -0.93 -0.43
GO:0006783 0.04 -0.71 -0.23
GO:0006937 -0.06 -0.66 -0.11
G0:0001936 -0.08 -0.95 -0.23
GO:0006662 0.32 -0.77 -0.12
GO:0009612 0.49 -0.87 -0.41
GO:0042311 0.74 -0.80 0.10

GO:0006638 0.38 -0.87 -0.21
GO:0006639 0.38 -0.87 -0.21
G0:0046486 0.37 -0.90 -0.12
G0:0030178 0.34 -0.90 0.08

G0O:0046928 0.11 -0.89 -0.17
G0O:0048168 -0.46 -0.97 -0.20
GO:0007398 -0.27 0.38 0.13

G0:0000278 -0.17 0.36 0.12

0.93
0.87
0.93
0.89
0.92
0.50
0.45
0.08
0.47
0.47
0.46
0.44

0.87
0.43
0.01
0.03

0.03
0.00
0.04
0.01
0.02
0.01
0.05
0.01
0.01
0.01
0.00
0.00

0.02
0.02
0.00
0.00

0.75 yl tetrapyrrole biosynthetic process

0.51 yl heme metabolic process

0.80 yl heme biosynthetic process

0.84 yl regulation of muscle contraction

0.81 yl regulation of endothelial cell proliferation

0.90 yl glycerol ether metabolic process

0.75 yl response to mechanical stimulus

0.88 yl vasodilation

0.82 yl neutral lipid metabolic process

0.82 yl acylglycerol metabolic process

0.90 yl glycerolipid metabolic process

0.90 yl negative regulation of Wnt receptor signaling
pathway

0.86 yl regulation of neurotransmitter secretion

0.82 yl regulation of neuronal synaptic plasticity

0.04 no.rel ectoderm development

0.00 no-_rel mitotic cell cycle

Table 1: LOR: log odds ratio; p: adjusted p-value FDR

G0:0022403
cell cycle phase
(g1i

L

t.dermatitis

GO0:0051301
cell division
(qli

t.dermatitis

t.psoriasis

t.psoriasis

t.dermatitis

GO:0000087
M phase of mitotic cell cycle
(qli

t.dermatitis
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t.psoriasis

t.psoriasis

G0:0048015

phosphoinositide-mediated signaling
(b13)

t.dermatitis

G0:0032945

negative regulation of mononuclear cell proliferation

(b24)

t.dermatitis

G0:0048589

developmental growth
(b24)

t.dermatitis

t.psoriasis

t.psoriasis

t.psoriasis

G0:0000302

response to reactive oxygen species
(b13)

t.dermatitis

G0:0050672

negative regulation of lymphocyte proliferation
(b24)

t.dermatitis

G0:0007028

cytoplasm organization and biogenesis
(b24)

t.dermatitis
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GO0:0007043
cell-cell junction assembly
(b24)

t.dermatitis

GO0:0009607
response to biotic stimulus
{uﬂl)

t.dermatitis

G0:0045893

t.psoriasis

t.psoriasis

G0:0045216

cell-cell junction assembly and maintenance
(b24)

t.dermatitis

G0:0051704

multi-organism process
(u1f|)

t.dermatitis

G0:0045935

positive regulation of transcription, DNA-dependent n of nucleobase, nucleoside, nucleotide and nucleic aci

(q2
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G0:0045941 G0:0051254
positive regulation of transcription positive regulation of RNA metabolic process
(q2 (g2
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t.psoriasis
t.psoriasis

t.dermatitis t.dermatitis
GO:0016481 G0:0045892
negative regulation of transcription negative regulation of transcription, DNA-dependent

(q2f) (q2f)

t.psoriasis
t.psoriasis

t.dermatitis t.dermatitis
G0:0045934 G0:0051253
an of nucleobase, nucleoside, nucleotide and nucleic aci negative regulation of RNA metabolic process
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t.psoriasis
t.psoriasis
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GO0:0009719

response to endogenous stimulus
(q2f)
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response to DNA damage stimulus
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protein ubiquitination
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G0:0006281
DNA repair
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(q2f)
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G0:0032446
protein modification by small protein conjugation
(q
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G0:0016125

sterol metabolic process
(q2f)
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GO:0051169
nuclear transport
(g2
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t.psoriasis
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GO:0006606
protein import into nucleus
(g2f)
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nucleocytoplasmic transport
(q2f)
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G0:0006886
intracellular protein transport
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biopolymer catabolic process
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GO0:0030163
protein catabolic process
(g2

t.psoriasis
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GO0:0008380
BNA splicing
(q

t.psoriasis
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G0:0008544
epidermis development

t.dermatitis

G0:0016071

mRNA metabolic process
(g2f)
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GO0:0006397
mBNA processing
(q

t.dermatitis



t.psoriasis

t.psoriasis

t.psoriasis

GO0:0006403
RNA localization
(q2f)

t.dermatitis

GO0:0050657

nucleic acid transport
(g2f)

t.dermatitis

GO0:0050658
RNA transport
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t.psoriasis

t.psoriasis
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G0:0015931

(q
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GO0:0051236
establishment of RNA localization
(q2f)

t.dermatitis

G0:0051028

mBNA transport
(g2f)
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ribonucleoprotein complex biogenesis and assembly
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G0:0022618

ribonucleoprotein complex assembly
(g2f)

t.dermatitis

GO0:0006888
ER to Golgi vesicle-mediated transport

t.dermatitis

t.psoriasis

t.psoriasis

t.psoriasis

GO0:0006413
translational initiation
(q

t.dermatitis

G0:0000082
G1/S transition of mitotic cell cycle
(q

t.dermatitis

G0:0040029
regulation of gene expression, epigenetic
f)

t.dermatitis
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GO0:0000075

cell cycle checkpoint
(q2f)

t.dermatitis

G0:0006470
protein amino acid dephosphorylation
(g2

t.dermatitis

GO0:0044257
cellular protein catabolic process
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G0:0007093
mitotic cell cycle checkpoint
(g2
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GO:0007567
parturition
(q2f)
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G0:0006511

ubiquitin-dependent protein catabolic process
(g2f)
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G0:0051603 G0:0000375
proteolysis involved in cellular protein catabolic proce: RNA splicing, via transesterification reactions

(q2f) (q
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GO0:0000377 G0:0000398
], via transesterification reactions with bulged adenosine nuclear mRNA splicing, via spliceosome
f)
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t.dermatitis t.dermatitis



t.psoriasis

t.psoriasis

t.psoriasis

GO0:0045646
regulation of erythrocyte differentiation
(q2f)
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GO0:0016573
histone acetylation

q3f)
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GO0:0015698
inorganic anion transport

t.dermatitis

t.psoriasis

t.psoriasis

t.psoriasis

G0:0030216

keratinocyte differentiation
(q2f)

t.dermatitis

G0:0006892
post-Golgi vesicle-mediated transport
(q3f)

t.dermatitis

G0:0016477
cell migration

t.dermatitis
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G0:0051239

regulation of multicellular organismal process
(qaf)

t.dermatitis

G0:0016051

carbohydrate biosynthetic process
(g4f)

t.dermatitis

GO0:0030036
actin cytoskeleton organization and biogenesis
(gaf)

t.dermatitis

t.psoriasis

t.psoriasis

t.psoriasis

GO0:0030182
neuron differentiation
(q4f)

t.dermatitis

G0:0030029

actin filament-based process
(g4f)

t.dermatitis

GO0:0016337
cell-cell adhesion

t.dermatitis
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G0:0031032

actomyosin structure organization and biogenesis
(q4f)
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G0:0048628

myoblast maturation
(gaf)
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G0:0031589
cell-substrate adhesion

t.psoriasis

t.dermatitis

G0:0048627

myoblast development
(g4af)

t.dermatitis

GO0:0007600
sensory perception
(q4f)

t.dermatitis

GO0:0050953
sensory perception of light stimulus
(q4f)

t.dermatitis
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GO0:0007601
visual perception
(q4f)
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G0:0030198

extracellular matrix organization and biogenesis
(gaf)
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phosphate transport

t.dermatitis
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t.psoriasis
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G0:0043062

extracellular structure organization and biogenesis
(g4af)
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G0:0051046

regulation of secretion
(g4f)
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collagen metabolic process
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regulation of amine metabolic process
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(xh (xh

t.psoriasis
t.psoriasis

t.dermatitis t.dermatitis
G0:0001934 G0:0050730
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regulation of immune system process
(xh

}

1 1 llllII |Illi

t.dermatitis
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regulation of response to stimulus
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positive regulation of peptidyl-tyrosine phosphorylatic
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regulation of cell activation
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regulation of lymphocyte activation
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regulation of leukocyte activation
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response to wounding
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humoral immune response
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blood coagulation
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adaptive immune response
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